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These equations are to hold when z — ± z±, and must therefore "be true for the odd and even parts separately. Thus
21/rAr2 P sinh r^ + (k2 - 2/2) A sinh s^x = 0, ............ (34)
(kz - 2/2) P cosh rzl - 2h2ifs A cosh szl = 0 ; ............ (35)
2ifrh~2 Q cosh rz1 + (/c2 - 2/2) B cosh sz1 = 0, ............ (36)
(/c2 - 2/z) Q sinh r^ - 2h2ifs B sinh «^ = 0 ............. (37)
It will be seen that in these equations the constants P, A are separated from Q, B. The system can therefore be satisfied in two distinct ways. For the first class of vibrations Q = 0, B = 0. Equations (36), (3*7) are thus disposed of; while the first pair serve to determine the ratio P :A, and in addition impose a relation between the other quantities. Equations (14) show that 6 and a are even functions of z, but that 7 is an odd function. In this case of vibrations, therefore, the middle surface remains plane, but undergoes extension.
The frequency equation is found by elimination of P : A between (34) (35):-
4/2rs sinh rzl cosh szl — (&2 — 2/2)2 cosh rz^ sinh sz: ;
or, as it may be written,
4/2rstanhr,z1 = (&2-2/2)2 Again, from (35),
P                     A
tanh
(38)
2h?ifs cosh szl ~ (7c2~- 2/2 so that the type of vibration is, by (14),
a = ei:pteifx [2s/*2 cosh szi cosh rz + s (/c2 — 2/2) cosh rz± cosh sz],   ...... (39)
[Zifrs cosh s^ sinh rz + if(kz — 2/2) cosh rz-^ sinh sz}. .. .(40)
We may apply these results to the case where the plate is thin, so that fz^ is small.    If rzl} szlt in (38), be small, we find
- 2/2)a = 4/2r2 = 4/2 (/2 - A2),
or
.(41)
This equation determines /c2, since the ratio /i2//c2 depends only upon the elastic quality of the material.    In terms of in and n, from (5) and (6),
.(42) .(43)
m + n'
mn
or
p   m+n
[
!is complete mathematical analogy with the vibrations of a stretched membrane having the form of the section of the cylinder, under the condition that the boundary is free to move perpendicularly to the plane of the membrane. (Theory of Sound, § 227.).......................... (23)
